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RESUMO
2WUDEDOKRWHPSRU¿QDOLGDGHGHWHUPLQDUDFRQFHQWUDomRGRVJDVHV&21212
x
 e SO
2
 provenientes da 
FRPEXVWmRGHyOHRGLHVHOSXUR%ELRGLHVHOGHUHVtGXRVGHyOHRGHIULWXUD%HVXDVPLVWXUDV%
%%H%3DUDWDQWRIRLXWLOL]DGRXPPRWRUDJUtFRODPRQRFLOtQGULFRFLFORGLHVHOTXDWURWHPSRV
HQRYHFDYDORVYDSRUFYGHSRWrQFLDPi[LPDDUSPPDUFD7REDWDPRGHOR75$DOLPHQWDomR
GRPRWRUIRLUHDOL]DGDFRPGLIHUHQWHVPLVWXUDVGHGLHVHOHELRGLHVHO%%%%%H%$V
DQiOLVHVIRUDPUHDOL]DGDVGLUHWDPHQWHGRVLVWHPDGHH[DXVWmRGRPRWRUVHP¿OWURFDWDOLVDGRUFRPGRLV
DQDOLVDGRUHVGHJDVHVGHFRPEXVWmR2WHPSRWRWDOGHDQiOLVHSDUDFDGDPLVWXUDIRLGHPLQXWRVFRP
LQWHUYDORVGHPLQXWRVHQWUHFDGDOHLWXUD2VUHVXOWDGRVGHPRQVWUDPXPDGLPLQXLomRQDFRQFHQWUDomR
de CO e SO
2
HDXPHQWRGH12H12
x
GHYLGRjDGLomRGHELRGLHVHODRGLHVHO
Palavras-chave:JDVHVGHFRPEXVWmRGLHVHOELRGLHVHOSROXLomRDWPRVIpULFD
ABSTRACT
Assessment of CO, NO, NO
X
 AND SO
2
 emissions from the combustion in single cylinder engine of 
diesel and biodiesel oil frying mixtures. 7KHDLPRIWKHVWXG\ZDVWRGHWHUPLQHWKHFRQFHQWUDWLRQRI
WKHJDVHV&21212
x
 and SO
2
IURPFRPEXVWLRQRISXUHGLHVHORLO%ELRGLHVHOIURPZDVWHIU\LQJ
RLO%DQGWKHLUEOHQGV%%%DQG%)RUWKLVDVLQJOHF\OLQGHUDJULFXOWXUDOHQJLQHGLHVHO 
F\FOHIRXUWLPHVDQGKRUVHSRZHUKSRISRZHUDWPD[LPXPUSP7REDWDPDQXIDFWXULQJ75 
 
1$JrQFLD1DFLRQDOGH3HWUyOHR$13
2   &RRUGGR/DERUDWyULRGH&RQWUROHGD4XDOLGDGHGR$U±/&4$U&XUVRGH(QJHQKDULD6DQLWiULDH$PELHQWDO(168QLYHU
VLGDGH)HGHUDOGH6DQWD&DWDULQD±8)6&(PDLOSDUDFRUUHVSRQGrQFLDKOLVERD#XIVFEU
3   3URIGR'HSWRGH(QJHQKDULD4XtPLFDGD8QLYHUVLGDGH5HJLRQDOGH%OXPHQDX±)85%6&
43HVTXLVDGRUGR/DEGH&RQWUROHGD4XDOLGDGHGR$U±/&4$U(168)6&
5    3HVTXLVDGRUGR/DEGH&RPEXVWmRH(QJHQKDULDGH6LVWHPDV7pUPLFRV/DE&(7'HSWR(QJHQKDULD0HFkQLFDGD8)6&. 
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2
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x
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INTRODUÇÃO
 0RWRUHVGLHVHOVmRODUJDPHQWHXWLOL]DGRVQRPDUHHPWHUUDHPYHtFXORVGHWUDQVSRUWHGHYLGRDR
VHXH[FHOHQWHGHVHPSHQKRVLPSOHVPDQXWHQomREDL[RFXVWRGRyOHRGLHVHOHFRQRPLDGHFRQVXPRUHVLV
WrQFLDjTXHEUDDOWDWD[DGHFRPSUHVVmRDOWDUHODomRHQWUHSRWrQFLDHSHVRDOWDGHQVLGDGHGRFRPEXVWtYHO
DOWDH¿FLrQFLDWpUPLFDHGXUDELOLGDGH2VPRWRUHVGLHVHOVmRRVPDLVH¿FLHQWHVPRWRUHVGHFRPEXVWmRGD
KLVWyULDGDKXPDQLGDGH(QWUHWDQWRVmRFRQVLGHUDGRVDPDLRUIRQWHGHSROXLomRHPSRUWRVHiUHDVXUED
QDVSRUFDXVDGDVHPLVV}HVDWPRVIpULFDVHQWUHHODVDIXPDoDSUHWDy[LGRVGHQLWURJrQLR12
x
PDWHULDO
SDUWLFXODGR03y[LGRVGHHQ[RIUH62
x
HFRPSRVWRVRUJkQLFRVYROiWHLV&29$OpPGLVVRRRGRU
GHVDJUDGiYHOHREDUXOKRGHVVHVPRWRUHVSRGHPSUHMXGLFDUDVD~GHKXPDQDHRPHLRDPELHQWHFRQWULEXLU
SDUDDGHVWUXLomRGDFDPDGDGHR]{QLRSDUDRDXPHQWRGRHIHLWRHVWXIDHSDUDDSURGXomRGHFKXYDViFL
GDV'HYLGRDRIDWRGRVPRWRUHVGLHVHOVHUHPRVHTXLSDPHQWRVPDLVFRPXQVSDUDDSURGXomRGHHQHUJLD
HPQDYLRVDSROXLomRFDXVDGDSRUHOHVQmRSRGHVHUQHJOLJHQFLDGD&KHQ et al. 
([LVWHXPDJUDQGHXUJrQFLDHPHQFRQWUDUDOWHUQDWLYDVSDUDDXPHQWDUDHFRQRPLDGHPRWRUHVGRV
YHtFXORVHDWHQGHUDRVSDGU}HVFDGDYH]PDLVUtJLGRVGHHPLVVmR2VPRWRUHVGLHVHO WrPXPDJUDQGH
YDQWDJHPFRPUHODomRDRFRQVXPRGHFRPEXVWtYHOEDL[DHPLVVmRGHKLGURFDUERQHWRVH&2(QWUHWDQWR
PRWRUHVGLHVHOHPLWHPHOHYDGDTXDQWLGDGHGH03H12
x
RVTXDLVVmRGLItFHLVGHVHUHPUHGX]LGRVVLPXO
WDQHDPHQWH2VPpWRGRVHPSUHJDGRVSDUDUHGXomRGH03H12
x
LQFOXHPDOWDSUHVVmRGHLQMHomRWXUER
FRPSUHVVmRWUDWDPHQWRDSyVDH[DXVWmRHWF1HVVHFRQWH[WRDDGLomRGHFRPSRVWRVR[LJHQDGRVFRPR
DGLWLYRVDRFRPEXVWtYHOWHPVHPRVWUDGRXPDVROXomRLQWHUHVVDQWHSDUDDUHGXomRGHVVHVSROXHQWHV
$ LGHLDGRXVRGH FRPEXVWtYHLVR[LJHQDGRV HPVXEVWLWXLomRDRyOHRGLHVHO FRQYHQFLRQDO FRPD
MXVWL¿FDWLYDGH UHGX]LU DV HPLVV}HV WHPVLGRHVWXGDGDQRV~OWLPRVDQRV$GLWLYRVR[LJHQDGRV DGLFLR
QDGRVDRyOHRGLHVHOWrPFKDPDGRDDWHQomRSHODVXDFDSDFLGDGHGHUHGX]LUGUDVWLFDPHQWHDVHPLVV}HV
GHPDWHULDOSDUWLFXODGRVHPFDXVDUVpULDVGLIHUHQoDVQDVHPLVV}HVGH12
x
KLGURFDUERQHWRVHPRQy[LGR
GHFDUERQR8PDJUDQGHYDULHGDGHGHR[LJHQDGRVQDIRUPDGHpWHUHVpVWHUHVDOFRyLVHQWUHRXWURVWHP
VLGRDGLFLRQDGDDRyOHRGLHVHO(VVHVDGLWLYRVSRGHPPRGL¿FDUWDQWRDFRQFHQWUDomRGHR[LJrQLRTXDQWR
RQ~PHURGHFHWDQRQRFRPEXVWtYHO9iULRVH[SHULPHQWRVWrPVLGRUHDOL]DGRVSDUDLQYHVWLJDUDLQÀXrQFLD
GDFRQFHQWUDomRGHR[LJrQLRQ~PHURGHFHWDQRWLSRGHDGLWLYRVHRXWURVSDUkPHWURVVREUHDVHPLVV}HVH
desempenho de motores diesel. 
8PDH[SOLFDomRSDUDRIDWRpTXHRDXPHQWRGDFRQFHQWUDomRGHR[LJrQLRGLPLQXLDHPLVVmRGH
PDWHULDOSDUWLFXODGRHVSHFLDOPHQWHHPDOWDFDUJD1HVVDFRQGLomRGHRSHUDomRXPDJUDQGHTXDQWLGDGH
GHFRPEXVWtYHOpLQMHWDGDQDFkPDUDGHFRPEXVWmRHXPDPLVWXUDULFDpIRUPDGDQRQ~FOHRGRspray de 
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LQMHomR&RPEXVWtYHLV FRPJUDQGH TXDQWLGDGH GH R[LJrQLR SRGHP LQWURGX]LUPDLV R[LJrQLR FRPRXP
R[LGDQWHQDUHJLmRULFDGHFRPEXVWtYHOGDFkPDUDGHFRPEXVWmR<DRet al, o que leva a pensar no 
emprego de biodiesel como uma alternativa ao diesel.
 %LRGLHVHOpSURGX]LGRDSDUWLUGDWUDQVHVWHUL¿FDomRGRVyOHRVYHJHWDLVRXyOHRVDQLPDLVFRPiO
FRRLVXVDQGRFDWiOLVHiFLGDRXEiVLFDSURGX]LQGRJOLFHUROSXURFRPRVXESURGXWR2PpWRGRSDUDUHDOL]DU
DWUDQVHVWHUL¿FDomRGHyOHRVYHJHWDLVFRPiOFRROpWUDGLFLRQDOPHQWHSUHIHULGRSDUDDSURGXomRGHELRGLH
VHO*HQHULFDPHQWHH[LVWHPGRLVPpWRGRVGHUHDomRGHWUDQVHVWHUL¿FDomRKHWHURJrQHDHKRPRJrQHD2
PpWRGRKRPRJrQHRWHPXPDORQJDKLVWyULDGHGHVHQYROYLPHQWRHDWXDOPHQWHRELRGLHVHODVVLPSURGX
]LGRpYHQGLGRHPYiULRVSDtVHV2VyOHRVTXHIUHTXHQWHPHQWHVmRXWLOL]DGRVSDUDSURGXomRGRELRGLHVHO
VmRSURYHQLHQWHVGDVRMDPDPRQDGHQGrJLUDVVROHSDOPD3HQJet al
 1HVWHWUDEDOKRELRGLHVHOSURYHQLHQWHGHUHVtGXRVGHyOHRGHIULWXUDIRLDGLFLRQDGRDRyOHRGLHVHO
HPGLYHUVDVSURSRUo}HVHYYYLVDQGRjGLPLQXLomRGDSROXLomRDWPRVIpULFD3DUDWDQWR
IRUDPDYDOLDGDVDVHPLVV}HVGRVSROXHQWHVUHJXODPHQWDGRV&21212[H62
2
. 
MATERIAL E MÉTODOS
Produção do Biodiesel
$UHDomRGHWUDQVHVWHUL¿FDomRSDUDDSURGXomRGHELRGLHVHOSRGHVHUUHDOL]DGDSRUURWDKRPRJrQHD
KHWHURJrQHDHQ]LPiWLFDHWpUPLFD8WLOL]RXVHQHVVHH[SHULPHQWRDURWDKRPRJrQHDWHQGRFRPRPDWpULD
SULPDRVUHVtGXRVJRUGXURVRVIRUQHFLGRVSRUXPDHPSUHVDGHFROHWDHWUDQVSRUWHGHUHVtGXRVGRPpVWLFRV
'HYLGRDRHOHYDGR tQGLFHGHDFLGH]HjSUHVHQoDGHXPLGDGHQHVVHV UHVtGXRVKRXYHDQHFHVVLGDGHGH
HIHWXDUXPDVHFDJHPLQLFLDOSDUDUHWLUDUDXPLGDGHGHWHUPLQDURtQGLFHGHDFLGH]HGH¿QLUDVHWDSDVGH
UHDomR
$ODYDJHPGRELRGLHVHOIRLUHDOL]DGDFRPXPDVROXomRDTXRVDGHiFLGRFORUtGULFRPPD&
QXPDSURSRUomRiJXDELRGLHVHOGHPPGXUDQWHXPSHUtRGRGHPLQVREDJLWDomR$¿QDOLGDGH
GHVWDHWDSDpDUHGXomRGHPDWHULDOJUD[RQmRUHDJLGRQDIRUPDGHPDWHULDOVDSRQL¿FDGRTXHpUHWLUDGR
GRELRGLHVHOSRUGHFDQWDomRVLPSOHV$SyVDHWDSDGHODYDJHPSURFHGHXVHjVHFDJHPGRELRGLHVHOSRU
HYDSRUDomRVLPSOHVD&QRSUySULRUHDWRUSDUDHOLPLQDomRGHiJXDUHVLGXDOHPLQLPL]DomRGHUHDo}HV
VHFXQGiULDVGHKLGUyOLVHGRELRGLHVHO1DFDWiOLVHKRPRJrQHDXWLOL]RXVHiOFRROHWtOLFRDQLGURFDWD
OLVDGRUKLGUy[LGRGHVyGLRDHUHVtGXRJRUGXURVR$UHDomRRFRUUHXHPXPUHDWRUEDWHODGD,.$/5
67FRPFDSDFLGDGHGH/QDHVFDODGHEDQFDGDHHPXPUHDWRUEDWHODGDPXOWLSURSyVLWRFRPFDSDFLGDGH
GH/HPHVFDODSLORWRFRQIRUPHDSUHVHQWDGRQD¿JXUD1. 
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Figura 1. Unidades Experimentais: a) bancada, b) piloto.
$VFRQGLo}HVRSHUDFLRQDLVGD UHDomRGH WUDQVHVWHUL¿FDomR IRUDPGHWHUPLQDGDVSRUH[SHULPHQWRV
H[SORUDWyULRVHSRUSODQHMDPHQWRH[SHULPHQWDOHPFRQIRUPLGDGHFRPWUDEDOKRVDQWHULRUHV:XVW
%DUURVet alGHIRUPDDSURGX]LUELRGLHVHOFRPTXDOLGDGHSDUDDWHQGHURVSDUkPHWURVGD$JrQFLD
1DFLRQDOGH3HWUyOHR*iV1DWXUDOH%LRFRPEXVWtYHLV$13HPFRQIRUPLGDGHFRPR5HJXODPHQWR7pF
QLFR$13Q$UHODomRGHUHVtGXRJRUGXURVRHyOHRIRLGHPRODUFRPXPWHPSRGHUHDomRGH
XPDKRUDK$SyVHVVHWHPSRIRLUHDOL]DGDDGHVWLODomRGRH[FHVVRGHiOFRRODODYDJHPHDVHFDJHP
do biodiesel.
2VH[SHULPHQWRVUHDOL]DGRVQDHVFDODGHEDQFDGDVHUYLUDPSDUDREWHQomRGHGDGRVSRVVLELOLWDQGR
DPXGDQoDSDUDDHVFDODSLORWR5HDOL]DUDPVHYiULRVH[SHULPHQWRVSDUDDGHWHUPLQDomRGDVVHJXLQWHV
YDULiYHLVSHUFHQWXDOGHFDWDOLVDGRUXPLGDGHtQGLFHGHDFLGH]WHPSHUDWXUDWHPSRGHUHDomRDJLWDomRH
iOFRROHPH[FHVVR
Óleo Diesel e Formulações com Biodiesel
8PDDPRVWUDGHyOHRGLHVHOVHPELRGLHVHOGH/IRLGRDGDSHOD3HWUREUiV'LVWULEXLGRUD6$(VVD
TXDQWLGDGHIRLWUDQVSRUWDGDSDUDR/DERUDWyULRGH&RPEXVWmRH(QJHQKDULDGH6LVWHPDV7pUPLFRV/DE
&(7GD8)6&RQGHIRUDPUHDOL]DGRVRVWHVWHVGHFRPEXVWmR1HVWHPHVPRODERUDWyULRIRUDPIHLWDVDV
PLVWXUDVGHELRGLHVHOHyOHRGLHVHO(VVDVPLVWXUDVIRUDPSUHSDUDGDVFRPRDX[tOLRGHSURYHWDVHSLSHWDV
YROXPpWULFDV7RGDVDVSURSRUo}HVGHELRGLHVHOHyOHRGLHVHO IRUDPQRPHDGDV VHJXLQGRQRPHQFODWXUD 
DSURSULDGDSDUDLGHQWL¿FDUDSURSRUomRGRELRGLHVHOQDPLVWXUD1HVWHWUDEDOKR%%%H%UHSUH
VHQWDPUHVSHFWLYDPHQWHDVPLVWXUDVGHFRPEXVWtYHLVFRPXPDSURSRUomRYROXPpWULFDGH
HGHELRGLHVHOQRyOHRGLHVHO
Análise de Gases Inorgânicos 
1HVWHWUDEDOKRIRUDPXWLOL]DGRVGRLVDQDOLVDGRUHVon-lineGHJDVHVGHFRPEXVWmR(VVHVHTXLSDPHQ
AVALIAÇÃO DAS EMISSÕES DE CO, NO, NOx e SO2 PROVENIENTES DA COMBUSTÃO, EM MOTOR MONOCILÍNDRICO,  
DE MISTURAS DE DIESEL E BIODIESEL DE ÓLEO DE FRITURA
REVISTA DE CIÊNCIAS AMBIENTAIS, Canoas, v.7, n.2, p. 33-43, 2013 / ISSN 1981-8858 
37
WRVIRUDPFDOLEUDGRVSHORVVHXVUHVSHFWLYRVIRUQHFHGRUHVHHTXLOLEUDGRVDQWHVGHFDGDFROHWDSDUDYHUL¿FDU
VHDVPHGLGDVGHR[LJrQLRFRQGL]LDPFRPDFRPSRVLomRTXtPLFDPpGLDGDDWPRVIHUD
 3DUDDQiOLVHVGH&212H12[XWLOL]RXVHXPDQDOLVDGRU7HPSHVWGDPDUFD7HOHJDQ-i
para o SO
2
XWLOL]RXVHXPDQDOLVDGRU4XLQWR[PRGHOR.0$WDEHOD1UHODFLRQDDVHVSHFL¿FDo}HVGRV
DSDUHOKRVXWLOL]DGRVQRH[SHULPHQWR
Tabela 1. Especi"cações dos analisadores empregados.
Parâmetros medidos Range Resolução Precisão Analisador
Monóxido de carbono (CO) 0-1000 ppm 1 ppm
< 100 ppm r 5 
ppm
Tempest 100
Óxido de Nitrogênio (NO) 0-1000 ppm 1 ppm 
< 100 ppm r 5 
ppm
Tempest 100
Óxido de Nitrogênio (NOx) 0 – 200 ppm 1 ppm
< 100 ppm r 5 
ppm
Tempest 100
Dióxido de enxofre (SO
2
) 0-2000 ppm 1 ppm
< 100 ppm r 5 
ppm
Quintox da 
KM9106
Coleta dos Gases de Combustão
 2VH[SHULPHQWRVGHFRPEXVWmRIRUDPUHDOL]DGRVQR/DERUDWyULRGH&RPEXVWmRH6LVWHPDV7pU
PLFRVGD8QLYHUVLGDGH)HGHUDOGH6DQWD&DWDULQD8)6&$¿PGHJDUDQWLUDTXDOLGDGHGRVUHVXOWDGRV
GLYHUVRVUHSDURVIRUDPUHDOL]DGRVQRPRWRUXWLOL]DGRQRVH[SHULPHQWRVFRPRUHWt¿FDGRFDEHoRWHWURFDH
EUXQLPHQWRGRFLOLQGURHWURFDGRSLVWmR$OpPGLVVRDQWHVGHDEDVWHFHURPRWRUFRPTXDOTXHUPLVWXUDGH
FRPEXVWtYHODFkPDUDGHFRPEXVWmRHDVGHPDLVSDUWHVTXHFRQWLQKDPDOJXPWLSRGHUHVtGXRGHHQVDLRV
DQWHULRUHVIRUDPOLPSDV$¿JXUD2LOXVWUDRVSURFHVVRVGHUHWt¿FDHOLPSH]DGDVSDUWHVGRPRWRUHIHWXDGRV
DQWHVTXHRVHQVDLRVIRVVHPUHDOL]DGRV
Figura 2. Reparos e limpezas realizados antes e entre os ensaios: (a) motor na reti"ca, 
(b) peças antes dos ensaios, (c) câmara de combustão limpa.
 'XUDQWHDFROHWDGRVJDVHVGHH[DXVWmRGRLVDQDOLVDGRUHVIRUDPFRORFDGRVWUDQVYHUVDOPHQWHDR
ÀX[RGHJDVHVGRHVFDSDPHQWRFRQIRUPHUHFRPHQGDomRGRVIDEULFDQWHVGRVHTXLSDPHQWRV$¿JXUD3 
LOXVWUDXPHVTXHPDGDDQiOLVHFRPDQDOLVDGRUHVon-line.
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Figura 3. Esquema da análise dos gases no cano de exaustão do motor.
7RGRVRVHQVDLRVLQLFLDUDPVHFRPRHPSUHJRGHyOHRGLHVHOSXUR%SDUDHYLWDUDJHUDomRGHUH
VtGXRVGDFRPEXVWmRGHELRGLHVHOQDFkPDUDGHFRPEXVWmRHFRPLVVRUHGX]LULQWHUIHUrQFLDVQD¿GHOLGDGH
GDVHPLVV}HV2VWHVWHVSRUWDQWRFRPHoDUDPFRPRHPSUHJRGH%GLHVHOSXURSDVVDQGRSHODVPLVWXUDV
%%%H%DWpFKHJDUD%ELRGLHVHOSXURGHUHVtGXRVGHyOHRGHIULWXUD2VHQVDLRVIRUDP
UHDOL]DGRVDGRWDQGRVHFRPRFDUJDGHUHIHUrQFLDDSUR[LPDGDPHQWHGRGpELWRPi[LPRGDERPED
LQMHWRUDRTXHUHSUHVHQWDDJUDQGHPDLRULDGDFDUJDGHWUDEDOKRGRPRWRUHVWXGDGRXPPLFURWUDWRUHP
FRQGLo}HVQRUPDLVGHXWLOL]DomR2SRQWRGHLQMHomRIRLUHJXODGRHPDQWHVGRSRQWRPRUWR
VXSHULRU$SUHVVmRGHLQMHomRIRLGHNJIFPðHDURWDomRHPUSP
RESULTADOS E DISCUSSÃO
2VFRPSRVWRVLQRUJkQLFRV&21212
x
 e SO
2
GHWHUPLQDGRVQDH[DXVWmRGDFRPEXVWmRGHGL
IHUHQWHVFRPEXVWtYHLV%%%%%H%HVWmRDSUHVHQWDGRVQDWDEHODTXHUHODFLRQDRV
YDORUHVGHSURSRUomRSDUDHVVHVFRPSRVWRVHQFRQWUDGRVQDHPLVVmRGDH[DXVWmRGRPRWRU
Tabela 2. Média (n=5)1 e desvio padrão (95% de con"ança) dos teores de CO, NO, NO
x
 e SO
2
 veri"cados na combustão de mis-
turas de óleo diesel e biodiesel.
1n = número de replicatas.
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 $¿JXUD4PRVWUDGHIRUPDHVTXHPiWLFDRVUHVXOWDGRVGRVWHRUHVHPSSPGH&21212
x
 e SO
2
 
QDFRPEXVWmRGRVGLIHUHQWHVFRPEXVWtYHLVGHVWDSHVTXLVD
Figura 4. Média (n=5) e desvio padrão (95% de con"ança) dos teores de (a) CO, (b) SO
2,
 (c) NO, (d) NO
x
,  
veri"cados na combustão de misturas de óleo diesel e biodiesel.
Monóxido de Carbono (CO)
2VUHVXOWDGRVGDTXDQWL¿FDomRGHPRQy[LGRGHFDUERQR&2REWLGRVQHVWHHVWXGRPRVWUDUDPVH
HPFRQFRUGkQFLDFRPWUDEDOKRVGDOLWHUDWXUDFRPRRGH8VWDet alH7DVKWRXVKet alTXH
UHDOL]DUDPWHVWHVHPEDQFDGDGLQDPRPpWULFDFRPFRQGLo}HVVLPLODUHVjVHPSUHJDGDVQHVWDLQYHVWLJDomR
(PURWDo}HVSUy[LPDVDUSPHDOLPHQWDomRGHR[LJrQLRSUy[LPDjTXHODHPSUHJDGDQRVWHVWHVGHVWH
WUDEDOKRDIDL[DGHSURSRUomRGH&2QDH[DXVWmRHQFRQWUDGDSRUHVVHVDXWRUHVpVLPLODUjTXHODDTXL
determinada. 
8PFRPSRUWDPHQWRVLPLODUDRREVHUYDGRHPGLYHUVRVHVWXGRV'RXUDGRet al.7DVKWRXVKet 
al.7XUULR%DOGDVVDULet al.8VWDet al.7XUULR%DOGDVVDULet al., 2006&DQDNFL
IRLHQFRQWUDGRSDUDR&2QHVWHWUDEDOKR6XDSURSRUomRQDHPLVVmRUHGX]LXHPFHUFDGHHPUHODomR
DRyOHRGLHVHOTXDQGRVHDOLPHQWRXRPRWRUFRPELRGLHVHOSXUR%$¿JXUD5 mostra um comparativo 
GDVHPLVV}HVGH&2QDFRPEXVWmRGH%%%%H%HPUHODomRjVHQFRQWUDGDVSDUDRyOHR
GLHVHO%3HUFHEHVHTXHYDULDo}HVVLJQL¿FDWLYDVQDSURSRUomRGH&2IRUDPHQFRQWUDGDVSDUDPLVWXUDV
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FRQWHQGRPDLRUTXDQWLGDGHGHELRGLHVHO%H%
Figura 5. Variação da quantidade de CO, em relação ao B0, amostrado da combustão de misturas de óleo diesel e biodiesel.
Monóxido e Óxido de Nitrogênio (NO e NOx)
2VUHVXOWDGRVGH12H12
x
 1212
2
REWLGRVQHVWHHVWXGRHVWmRGHDFRUGRFRPRHVWXGRGH
'RXUDGRet alTXHWDPEpPXWLOL]RXELRGLHVHOGHyOHRGHIULWXUD)RLREVHUYDGRXPDXPHQWRGH
DSUR[LPDGDPHQWHQDHPLVVmRGH12HQDHPLVVmRGH12
x
HPUHODomRDR%)LJXUD
'XDVLQWHUSUHWDo}HVGLYHUJHPTXDQWRjH[SOLFDomRGRFRPSRUWDPHQWRGDVHPLVV}HVGH12
x
8VWDet 
al$OJXQVWUDEDOKRVFRPRRGH/LQH+XDQJDSXG8VWDet alUHODWDPDUHGXomRQDHPLVVmR
GH12
x
SDUDPRWRUHVDOLPHQWDGRVFRPELRGLHVHO2DXPHQWRGHR[LJrQLRQDPLVWXUDHQFXUWDRDWUDVRGH
LJQLomRHGHVVDIRUPDUHGX]DTXDQWLGDGHGHFRPEXVWtYHOSUpPLVWXUDGRHDWHPSHUDWXUDPi[LPDGHFRP
EXVWmR5HGX]LUDWHPSHUDWXUDPi[LPDGHFRPEXVWmRVLJQL¿FDPLQLPL]DUDHPLVVmRGH12
x
1RHQWDQWR
DPDLRULDGRVHVWXGRVFRPRRGH*RQ]DOH]et alH$JDUZDOet alDSXG8VWDet alGHIHQGH
TXHXPDPDLRU WHPSHUDWXUDGHFRPEXVWmRGRELRGLHVHOFDXVDXPDXPHQWRQDHPLVVmRGH12
x
. Maior 
WHPSHUDWXUDGHH[DXVWmRGRVJDVHVSURYHQLHQWHVGDFRPEXVWmRGRELRGLHVHOLQGLFDPPDLRUFRQFHQWUDomR
GH12
x
.
AVALIAÇÃO DAS EMISSÕES DE CO, NO, NOx e SO2 PROVENIENTES DA COMBUSTÃO, EM MOTOR MONOCILÍNDRICO,  
DE MISTURAS DE DIESEL E BIODIESEL DE ÓLEO DE FRITURA
REVISTA DE CIÊNCIAS AMBIENTAIS, Canoas, v.7, n.2, p. 33-43, 2013 / ISSN 1981-8858 
41
 
Figura 6. Variação da quantidade de (a) NO e (b) NO
x
, em relação ao B0, amostrado da combustão de misturas  
de óleo diesel e biodiesel.
(VWXGRVPDLVUHFHQWHVFRPRRGH&DQDNFLLQIHUHPTXHDPDLRUTXDQWLGDGHGHR[LJrQLRQR
ELRGLHVHOSRGHSURSLFLDUXPDXPHQWRGHVVHHOHPHQWRQDPLVWXUDDUFRPEXVWtYHOHFRPLVVRIDFLOLWDUD
IRUPDomRGH12
x
SHODHOHYDGDWHPSHUDWXUDJHUDGDQDFRPEXVWmRPDLVFRPSOHWDGRFRPEXVWtYHO
Dióxido de Enxofre (SO
2
)
2VUHVXOWDGRVREWLGRVQHVWHHVWXGRGHPRQVWUDUDPXPDGLPLQXLomRGHQDHPLVVmRGH62
2
)LJX
ra 7(VVDVLJQL¿FDWLYDUHGXomRHVWiGHDFRUGRFRPGLYHUVRVWUDEDOKRVQDOLWHUDWXUDHSRGHVHUMXVWL¿FDGD
SHODSHTXHQDTXDQWLGDGHGHHQ[RIUHSUHVHQWHQRELRGLHVHOFRPSDUDWLYDPHQWHDRyOHRGLHVHO'RXUDGRet 
al7DVKWRXVKet al$UHGXomRGDHPLVVmRGH62
2
UHGX]RULVFRGHFKXYDiFLGDHPHOKRUD
DTXDOLGDGHGRDURTXHHYLGHQFLDRVEHQHItFLRVGRDXPHQWRGDTXDQWLGDGHELRGLHVHODGLFLRQDGRDRyOHR
diesel. 
42
Gilson R. de Miranda, Henrique de M. Lisboa, Henry F. Meier, Magnun M. Vieira, Eduardo M. Hartmann
REVISTA DE CIÊNCIAS AMBIENTAIS, Canoas, v.7, n.2, p. 33-43, 2013 / ISSN 1981-8858 
Figura 7. Variação da quantidade de SO
2
, em relação ao BO, amostrado da combustão de misturas de óleo diesel e biodiesel.
CONCLUSÕES
&RPEDVHQRVUHVXOWDGRVREWLGRVSRGHVHFRQFOXLUTXHDPHWRGRORJLDSURSRVWDIRLH¿FLHQWHSDUDD
TXDQWL¿FDomRGH&21212
x
 e SO
2
SURYHQLHQWHVGHHPLVV}HVGHPRWRUGLHVHOFRPRHPSUHJRGH%
GLIHUHQWHVPLVWXUDVGHGLHVHO HELRGLHVHO %%%H% H% ELRGLHVHOSXURGH UHVtGXRVGH
yOHRGHIULWXUD$SURSRUomRGHWHUPLQDGDSDUDHVVHVFRPSRVWRVHVWiGHDFRUGRFRPRVYDORUHVUHODWDGRV
QDOLWHUDWXUDRQGHVHHPSUHJRXFRQGLo}HVGHFRPEXVWmRVLPLODUHVjVHPSUHJDGDVQHVWHHVWXGR(QWUHDV
HPLVV}HVGRyOHRGLHVHOHGRELRGLHVHOSXURVH[LVWLUDPVLJQL¿FDWLYDVUHGXo}HVQDTXDQWLGDGHHPLWLGDSDUD
&2H62
2
TXDQGRGDUHDOL]DomRGRVHQVDLRVGHFRPEXVWmR3DUD12H12
x
HQWUHWDQWRIRL
REVHUYDGRXPDXPHQWRGHDSUR[LPDGDPHQWHSDUDDVHPLVV}HVGRELRGLHVHOHPUHODomRDRyOHRGLHVHO
$OpPGLVVRRVUHVXOWDGRVGHPRQVWUDUDPXPDVLJQL¿FDWLYDGLPLQXLomRQDHPLVVmRGH62
2
.
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